AMENDMENTS TO THE CLAIMS 



1. (Original) A method for shrinking critical dimension of 
a semiconductor device, comprising the steps of: 

5 forming a first pattern of a photoresist layer on a 

semiconductor device layer , wherein the photoresist layer has 
been developed and exposes portions of the underlying 
semiconductor device layer; 

performing a blanket exposing process to expose the 

10 photoresist layer and the exposed semiconductor device layer 
thereof to light having a wavelength capable of being absorbed 
by the photoresist layer to provide the photoresist layer with 
a predetermined energy per unit area, thereby producing photo 
generated acids therein; 

15 executing a first thermal process to diffuse the photo 

generated acids formed within the photoresist layer and to 
equalize glass transition temperature (T g ) of thephotoresist 
layer; and 

executing a second thermal process, wherein the first 
20 thermal process is carried out under a temperature lower than 
the glass transition temperature (T g ) of the photoresist 
layer • 

2. (Original) The method of claim 1 wherein before executing 
25 the second thermal process and after the first thermal process, 

the method further comprises the following step: 

coating a polymer layer on the photoresist layer, wherein 
the polymer layer is capable of forming a cross-linked film 
in portions of the polymer layer, which are in contact with 
30 the photoresist layer, during the second thermal process. 

3. (Original) The method of claim 2 wherein after executing 



2 



the second thermal process, the method further comprises: 

removing portions of the polymer layer not undergoing a 
cross-linking reaction so that the photoresist layer and the 
cross-linked film constitute a second pattern; and 
5 etching the semiconductor device layer via the second 

pattern that serves as an etching mask. 

4. (Original) The method of claim 3 wherein the 
non-cross-linked polymer layer is cleaned up by using a 

10 cleaning agent that only dissolves the polymer layer, but not 
the photoresist layer and the cross-linked film of the second 
pattern. 

5. (Currently amended) The method of claim 1 wherein the 
15 photoresist layer is formed of a chemical amplification typo 

resist . 

6. (Original) The method of claim 5 wherein the photoresist 
layer comprises a photo-assisted acid generator. 

20 

7. (Original) The method of claim 1 wherein the predetermined 
energy per unit area is 10%~150%E 0 , wherein E 0 is the threshold 
energy to clean all photoresist layer out. 

25 8. (Original) The method of claim 1 wherein the predetermined 
energy per unit area is about 2 mJ/cm 2 . 

9. (Currently amended) A method for fabricating a 
semiconductor device having a shrunk critical dimension, 
30 comprising the steps of : 

forming a first pattern of a chemical amplification (CA) 
typo — photoresist layer on a semiconductor device layer, 
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wherein the chemical amplification CA type photoresist layer 
has been developed and exposes portions of the underlying 
semiconductor device layer; 

performing a blanket exposing process to expose the 
5 chemical amplification CA typo photoresist layer and the 
exposed semiconductor device layer thereof to light having 
a wavelength capable of being absorbed by the chemical 
amplification € A — typo — photoresist layer to provide the 
chemical amplification €A — typo — photoresist layer with a 

10 predetermined energy per unit area, thereby producing photo 
generated acids therein; 

executing a first thermal process to diffuse the photo 
generated acids formed within the chemical amplification €A 
typo — photoresist layer and to equalize glass transition 

15 temperature (T g ) of the chemical amplification GA — typo 
photoresist layer; 

coating a polymer layer over the chemical amplification 
CA typo photoresist layer , wherein the polymer layer is capable 
of forming a cross-linked film in portions of the polymer layer, 

20 which are in contact with the chemical amplification CA typo 
photoresist layer ; and 

thereafter executing a second thermal process, wherein the 
first thermal process is carried out under a temperature lower 
than the glass transition temperature (T g ) of the chemical 

25 amplification CA typo photoresist layer . 

10 . (Currently amended) The method of claim 9 wherein the 
chemical amplification CA typo photoresist layer comprises 
a photo-assisted acid generator. 

30 

11. (Currently amended) The method of claim 10 wherein after 
executing the second thermal process, the method further 
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comprises : 

removing portions of the polymer layer not undergoing a 
cross-linking reaction so that the chemical 
amplification GA — type — photoresist layer and the 
5 cross-linked film constitute a second pattern; and 

etching the semiconductor device layer via the second pattern 
that serves as an etching mask. 

12. (Currently amended) The method of claim 11 wherein the 
10 non-cross-linked polymer layer is cleaned up by using a 
cleaning agent that only dissolves the polymer layer, but not 
the chemical amplification CA type photoresist layer and the 
cross-linked film of the second pattern. 

15 13. (Original) The method of claim 9 wherein the predetermined 
energy per unit area is 10%~150%E 0f wherein E 0 is the threshold 
energy to clean all photoresist layer out. 

14. (Original) The method of claim 9 wherein the predetermined 
20 energy per unit area is about 2 mJ/cm 2 . 
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